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^ ^t§^A^, «g ^o.^ qq, %q, ^q #±7} tfll^M 9X°- 

^7fl^-» 7>^H, SfcM 7>S. tfl A||s.sl 2:3tl ^ a^l ^>^tb^. 

[tfli£] 

£ 15 
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liquid crystal display} 
£1^^ TfrtgSl ^fll ^aH6(| trj-^ ^ ^a] ^ nfl^S. 

£ 2 ^ ^ 3^: s. i°im n-ir ^ in-iir -sa^a- ^ £.Aitv ^ a a] # 

£ 4^r A2 -€*HH ^h€- ^ S^l .^1-8- ^ 3=^*1^1 o]4o) 71 

£ 5^ £ 4*1M V-V ttr&h ^ £A]t!r ^^lJL, 

£ 6 ^1 £ 8^ ^ ^3 *l]3 tfl^l *)l5 ^l^H ^ ^ a^l 

IE 9 ^ 10£r •& *fl4 ^*HH ttj-a S a] ol-g-^ ^(column) 

£ 11 ^ JE 12^ ^3 vfl^l *ll5 -^HH xcf^ ^ ^a] 

5E. 13£r ^3 *I13 vfl^l »]5 ^^Hlofl 4^ 5.^1 #*l-g- ^ m^]^ 
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£A]tb Bfl^l^olji, 

S. 15tt >1]7 ^^l^Hl ^ S^l SJ-dL HAltt 

£<>1jL. 

£ 16£: £ 15^1 XVI-XVI'Aioll tfl^ ^^£o]t^. 

<13> ^ SAl ^mo S ^^-g- £-=-.g- 7H2 ^ 7l^ A>ol 

<i4> oi^^i- 3ee.a] ^ife ^^-4 ^q, ^ €^7> -^sjoi & 

^ r}^^ ^-il- 7>*H, ol tifl^-g- H?}^^ AjJiofl ^-S}^ 



#^ 2002/11/25 

<15> oH, skfcbfl aJ(R), mG), 3(B)^ ^ tifl^Hr t}<#tb fHH 

^ 300, ^r(G), 3KB)£) ^ ^*HiL5L «H<I£Rr S.*M3(mosaic)^ 

, 1 ^■^o.S. ^ ^-dbl-^- ^l^fl^. ^EflS. afl^^jL ^(R), ^-(G), ^ 

(B)<q q yfll^Hb ^(delta)^ ^-^m 3 

(R), ^r(G), ^(B)^ ^ i^Hr 7fl^ ^ «>q-sl 5LJiL(dot)5L ^ . 

•g: SAlt Dfl ^oluj- tflzHi* &€*H=-31 o.^^- S ^ 7} 

<16> SEtt, "ClairVoyante Labor at or ies"^!*!^ sHr-8: S^l^" ^ Jitf -fi-5)$t ^fl^S- 
£1 ^^§r 7>x]^ -g^m ^Tfl wl-g-^ 2^3^ ^ "The PenTile Matrix™ 

color pixel arrangement"^ ^ »m ^Sr^. o)^ W£ ^M^i 

(PenTile Matrix)^ 5^ *H<I ^S°1H^, T&sf\ ¥ 7fl^ a^^- 

n ^ ^-B-S)^ SIM. A 1^- °13-*Rr 3^ ^ ^ ^3 

UXGA^ t 1 ^* ^ 5a^, TflolM ^ ^ ^7>*> 

<17> ZL^, sfflE^ D|ESji2] 5±± Wfl^-i: 7M^ <Sj3 #*]^ 

44-6 




; M)20020056872 ^ 2002/11/25 

sai jhh l-2-lJ*i)*L4. 44*1 tfl^4 oji^ ^Hfe 5&4<|J 3- 
tiflt-i: 3-§-*Hrtfc tr3l7> $14. atb, ¥ 7114 ^ ^6flA^ *}44 ^ ^ <# 
<M *M *f^4 ^-4i7> Z}"^ HflSl^M fl-^ ateife ^ si- 

4i4 3.717} ^£4 3*1 #*HH J3L^E|fe -fr4 -g-^* ^^*>7l7l- nfl 

4- ^r^-i: 7}^ZL 5U4 3Eth 3^ sM^l 31 ^« *l**r 

cfM4# SE^r ^ 7fl4 TlH^ 0 ! ^is ^*l-7ll $x°] y fl^ ^7)1 

^ #^44 4^Rr 1*14 4^#^ ^IS. <£4-4 5.4 s-^ol 

4*Pt *r &4. SE^b, ^44 444 ^ ^4 3^341 4*fl ^4^. 

3. «Vi=4 SH&4 3.44^- S.A1 ^JO S <$2*ofl cllolBl ^ ^4 4 5.* 44 

*fl4 4-JEL3 34 ^1^ 31717} 44^ ^ SE-fe- #4* ^4*r4 4tr 

^4^-1: 34 "34^ Ir^Hl 44* 44:2- &4. SE^r, 4^4 1 

S}1- ^l^}7l 4*fl tiV^i t^S-* ^4*H4 -g}^c|l 44, ^f4 ^ ^4 4^4 444 

Ajol 1^44 #44(flicker)7} ^344 3Mi ^^1:^1 45-4-7} ^M4^r 

^ 34 #44 4^4 444^ €"433°1 ^W. 
<18> ^5g. 44tb €4^ 43-4^ ^ 41* 7>4fe 44 34 ^oflA-lS jltfl^- 

£S 3}#* 3444 444tt ^4*8 (rendering) 4^*- 4 -§"44 ^» t 1 "^ 0 ) tr 

4. 

[^-tgol Ol JL7.} 4*f 71 #21 44] 

<i9> ^4 7l#4 44fe 34 ^4 -r-^r^r ^44 4-3- 43r*rfe 4-^4 ^!i A J 

#4 #4* ^ SZfe 5.^1 ^1-8- ^ M^4^4 7l ^ ^|^-s}^- cfl 

4. 
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<20> S£^r, ^ 7}^*\ ^Mlfe 3*1 -f^rtb -M S>3 

3 £.3. SUf x Sife ^ 3*1 W S^l^Bi 71** 2H^|-fe 31 

<21> -g- 7l#^ **i|fe 3*1 JjL^ ^A]ofl 3.711; a| 

^ su^, «n*i^ w #*i* t^i*V7] $m *r3*i* -s-°i^i 

^ &fe ^ £A] #*l-g- «v^- 1=^*1^ 7l** *i|^}fe n 
<22> s^ f 71 #3 4^^- fl-SJ^ &fe ^* ^*m *T &fe 

3 3*1 #*1* ^ *§-€*l^ 71** *H2:*l-fe 3) 5M. 
<23> H^:, -g- ia-^al ^ 7l#^ ^aflfe ji-gfl^-ss. sHS-i- 3*1*1-71 $ltb 

* 7^* -§-o]-S:>7fl ^ 5£fe ^ 3*1 ^1-8" ^ M^l^El 7l** *fl**|fe 
^ ^ *}■*] 

<24> Olel^j- iZ-^* ^^71 £ ^oflAife 

<25> 71*, ^7l 71* #o\] 7>S. ftotf ^A} ^*}fe 

7fl°lEAl f #7l 711 ol^^ j2^£^ ^lS. $1^1, *JS» 

#Wfe 3M^4i, ^-71 TflolH^ji)- # 7 ] *HB)*i°l J3.*\tbci\ ^i^fe ^±.o\] 

*§^=M Sa^. ^"71 T3flolBl Al^7> ^^S|fe 3^ ^"71 ^B>tf Z}-Z}- 1§#5) 

<H Sa^, ^"71 7flolE^6)l 0^3^ £fe TflolE #71 OlHEl^H «^^S)<H 5(1 

fe ^ ^ #7l ^ 5£fe #^* 5L«-s>fe ^ H€*l 

^Bll- 5L^>al, #7l 2)-^ 7>S. tfl Afl^ 2:3^1 ^ MM^El 71** 
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O] s$ 7 ) o|-g-^.fe ^^-^ ^-7] Sj-i #7l ^A> SE^ 7flo]E 

SE^r ^ 7l# ^ A 3€ 4.0^1^ -B-^-i:^- 7}*}^ €^ _» 

^S. ol^-o^^l iLl^f 5L~t^ #71 Jii^ #7l 5^ #71 JE-ZflS} ^i^" 

^7l^O.S. ^^*V7l 7>^ ^ ^4. S£, #71 cflolBl^ «1^€ 

^*<H3 ^ £^r*^ 3ffAS o]^^ ^ o^ZL, #7l ^ ^7fl' 

« # ^ $12.^, #7l C-flolBl^oll^ <q^-S^-B| #71 CflolB] 

J£^r ^1 7m, #71 m 7}& *H 7>5L q§<H ^ 

if ^isHr 7lHE#, #7l TflolE^af z£<£ MZ\-s\S.^ ^£-3. S^-^ , 

3L**te tfl^l^^, ^7l 7HolS-id4 #71 HM^^M SLxV-sH ^^Hr 
S^oj] 21-21- ^^S}ol 2^ #71 5)-^>tj- 21-21- &<L^ , #7l 7lH 

E^ofl <^^2]0l ^ TflolE #7l T^H^^l dbri ^ ^ #7l 

gj-i ^^S)^ $£^r ^S)l^l #^§- 3E^Hr ^ S^l^Bl, #7l *fll 71 

tfl^ZL ^ *||2 7l^, #7l »12 71^ ^1<H1 ^^=1<H ^ -i-^ 

^"71 BflE^^ ^ofl #7l sl-^Vcl- ^^Sl^ 91^ ^, ^, ^€^1, 

7l ^^Bl ^ofl ^#S)<H ^ 7l§ #7l 5}-^ ^^-Sj- #71 7}^ ^ ^>°H1 ^ 

#^ 5.^*>jEL, #7l ^^Elfe *S ^0.5.^ ^H, -N-^ ^» 
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IsM SlJi ^-71 wflt^l^ ^is. oi^>^ if stei *3<*lH 

°1 "H. ^"71 5^ ^7fl-f-» 71-^3., ^-71 7]§ ^]2 ^7fl^-» 7> 

*H -*M 2)-^^ ^-7] afll ^7fl^ ^-71 *fl2 €7fl^l rf^^ ^bS^ol 

^-71 7]^ ^ A>o]6]l ^^] 7 ]- ol7l-Sl^ ^ #EJMH ^7} *fll ^ *)]2 7l*H _ tfl*M 
T^^-S afl^ *r SL^, #7} ^± ^7l 711 ^ ^-7] A}c>-|ofl 

°} ^71 3^ #^"4 <$7] ^Sfl^l ^71^ <a^^>7l ^tt 3^ 

^» 7}^m ii^^r if-^-ji, ^-71 H.ell«?l #^8r ?$o]5L ^-7] ^#^7> 
^-^H #71 »12 ^7fl^-S>l- ^o] W>^^. 

3^ «H ^A]^]ofl tfl€rH tf^al ^*>^ 7l# ^ 

<>HH *]<^-|: 7>^1 7>>7> -§-o]^7ll T= SlS^r ^1^1 -g^tt^-. 

*}&| 7>*| <#o}i£ ^Bfl S ^ ^o.^ o}7HH ^I^Rr ^ 

^. ^^l^i ^SH ^>tb tflsflA^ £^ ^, 

& ^ "5)°\V 91^3- ^- °fl, ^ ^^1" 
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4€- JHfr $H" ojcfji § nflofl^ ^ofl cf^ &i=- ^-g. ^rf. 

S. l£r 2fll ^Al^ofl 4a ofl^ SAl 3^ 

afl^l£°li, £ 2 ^ S. 3-8r i II-IT ^ Ill-Ill' n}-B}- ^e}- 

S.X\& ^So]31, £ 3£r °1^>^ ^ 5^1 (Bl, B2)^l cflo]^ 

^ ^EflS tiUlE)^ ^aj}, ^^[E-l-g- ^(-. R, Bl, G, R, B2, G, 

• • ^3<H ^1 , *S ^JLS-fe 3^, 3^, V*!^ sMi(-- R, Bl, G, 

R, B2, G, --mo) ^}^o_s. BfitsH & o.^ , <g 3^(R), 

3M(Bl t . B2), ^(G)^ 3^« 0 1 zj-zfr yfl^s]^ 5atf. ^7^^ 5h^<4 

sB^> ^5L<2] 1* *ms\°] 9X^, *H ^(R)sf ^(G)7> ^ 

Ht!: ^S- °1 ^-Mfe ^ sMxCBl, B2)# ^0.5. *H 

^U^r s|-db »S ^ofl *H s^CR)^ ^ sMi(G)7> tifl^Ej^s. ^ ol uj), s. 1 

life a}^- ^o], 7 >S. «<HK!L3.fe AlJl Sfe TflolE Aljr-g. ^[^>^. Tfl^lS. 

*i(SEfe ^a> aij^ 12 i)oi sj.^ t$ «j-^o.s. tfl*><^ ^14^ ^ 

45. U-^S.fe tiMB] Al^s. 7flolS.Ai(121a)3|- JE^H 

^SRr ^<=>lBlAi(i7i)ol 7flo-|H^(i2ia)3i|- %<£s]o] z)- ^(.. R> B l, G, R, 
B2, G, ••) <£*\t\- W$qo) 5a t)-. <^7lA-1, X|olE^(i2i a )3|- ^01^^(171)0] jji^>*> 
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^HMIte 7flolE^(i2i a )4 <S^sl^ o} fe 7flo]E ^(123)4 01101^^(171)4 ^ 
SUfe ^(173) ^ TflolM ^^(123)^1 tfl^H 4ii 3^(173)3 ^ 

^3<H Slfe €^-(175) ^ to^]#(154)* i^Rr ^4 S«*|^7> ^4 

<H 9X<L™), W 7llolE^(l21a) ^ 3H4# 

(171)4 ^71^ O.S. <^^S]^ 31^ SMi ^(190)ol &4. olufl, o]^>^ 

3f- ^<2} p§4 SMxCBl, B2H ^s)<H #^(190)^: 3fcfc. <t°ll tfl^M mtfls 

^ *fl2 ^ ^ ^^(901, 902)1- <£%S)°] 
^i^-(190)# 7}*}^ %^ StMBl, B2)^ «8*J| tfl£M 44 

4^7> JEcflS 444 *fl4=l<H ^T, Bll^ 5^bi=. Sj-db^l 4*}" 

^7} 5131, B2<1 4t% 4^1 4^ E^4^E] 7 } tg^sjo} 

<^7l4, 41 ^ 42 5Mi ^ <a^*(901, 902)^- 7iHE^(i2ia)4 ^45^ 

Si*]^, *fll SMi ^q- <am^-(901)fe *^*S 7flo]E^4 ^s\JL, 42 ^ 
^ ^^^(902)^ TfMS^ f^Si^ tifl^m ^£ 9X^, °1 3 ^ ^-M 

*r ^11 ^ ^12 4^ ^^(901 , 902) S.^ 4?1 4^1 ^a> ^OJH- ^^Kr Til 
o m^d4 f^z] o ij o t ^ > <^5L &4. 

2:3014. O]^- ^ 7 fl4 4^7V ZL 4-^1 AA SZtt 3^ £ ^ ^ 

^-4 i^o}. ^>4^ ^(M)* S4*>7l nfl^-ofl 4^. «l#ol4. 

4**. ^ «fl1 ^P-3:» 7>4^ ^ ttfl^l »U ^^l^i 4# S^l 

^14 «i-4 e^4^b| 71^-4 ^s<^(| tfl^H s 1 ifl4 £ 3* ^-2:4^ 
71] ^^47ls. ^4. 
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<35> £ nfl*| £ 3*IM S-fe 44 & 1k*M 4i -€*HH 4* OJ !^ 2*1 

^ E^flxl^El <H3H 71^^, 71^(110) $W iHf-^lMAl) ^Tr 

f-4TT ^(Al alloy), #&)«-^KMo), 3.1- (Cr), ^rf-(Ta) ^ SEfe ^(Au 
Alloy) ^4 ^ 2L^r 5l^m i^*>^ 7$°}?= *§^4<H &4. wfl^ 

£r 7>S. AS o]^C_^. go) ^A> AlSL^l 5E^ TlH ^ *1 ( 121a , 121b), 7flo]E 

41 (121a) 4 <QJf*I 4-4 M^^^BjS) tIHS ^(123) ^ 7llolM^(121a, 
121b)^r <34*Rr 7flo]E^ «g^^-(127) ^ Tfl <>1 J=*J(121a)4 4^ 
S.Jfi-44 XlSl* tl7>^>. Til 4^*1 (121a) ^SRr y\]o]M. 4^(125)* 5.^ 

tb4. 7flo]E tifl ^( 12 i a , 121b, 123, 125, 127)^ °l:£r*Rr *34 # 

^-(190)4 3^4 ^ &#A}?)7] 43b -g-^-fr 

t€7lt °ll:4. °H. -fr4 -8-^1 f^>4 ^-f 7flo]E Bfl^(i21a, 121b, 

123, 125, 127)4 -f-^tb f^-S Sj-i: ^(190)4 ^4fe -R-4 -§-*§=-§- «fl-3^r 

l£S ^S. &4. 7\)o]E. «fl*i(121a, 121b, 123, 125, 127)4 ^tb 

f"=l)-b 4 5. 4£*Hr 3Mi(Bl, B2) 14 ^(171)* *>44 *B=- 

(179H1 4tb »ll 3H4 <am-¥-(122)7> %q 3%±. ^4 44 s 

4 <83(D) 43 C JHfrofl ^4*1 $14. 44*1, 5.4 <84(D>fr aHM 3E444, 
44, %ss\ t ^ ( .. R> B1> G> R> B2> g, -0*4 ^*^s. °1^4*L °$^-6r 4 



<36> TflolE T3fl^(i21a, 121b, 123, 125, 127 ^^f^-S. ^rS &4 1 ?}:, 

#44 ^ft^s. ^s. 5^4. o}^o_s. «§^*r=- 4|*r ^ 4 



433:4. 
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*Q-o) 3-0. ^^}JL t}€r 4^ 1-^4^ #^ #^5. 

^o] 4^^, Cr/A1(SE^ Al SE^ Al/Mo^ °}^°] =L ^H^. 

<37> 7flo]M tifl^(i21a, 121b, 123, 125, 127) ^ afl = <S^-¥-(122) 3H1^ ll^ 

fl-^(SiN x ) n^-flS <=»]^^1 TlHS ^^-(140)01 $^sq<H ^cjE wfl>£(i21a, 121b, 
123, 125, 127) ^ tiH^ sflJE. <am^(122)S ^31 
<38> ..tJMM ^^^-(140) 7f4i(hydrogenated amorphous silicon) 

^n]S,.o)^o]^ «]:5i^(154H 9X°.*\ , ^51^(154) 0} 

(P) Ir^l-S. JL^JSLiiL i^^<H Sl^ ^ n^fla °]^f-<^ 

^^(ohmic contact layer) S^- ^##(163, 165H 
<39> ^^(163, 165) 3Htt Al SE^ Al Mo MoW Cr, Ta, Cu 5E^ Cu 

^ #^ i#*r*r tifl^o] %$5%6\ 0^ ^o]^ wfl^ AflS. 

^ HH^Cm), ^]o]b^( 171H "S^sM 9X^ ^ 
^(173) ^ 3H^(171)2] ^ #ofl o^^s]^ SHh -£}Jl1- 

«?l7>^r^- 3He] ^)^(179)S ol-f-o^ dHe^Jf-I- i^M, SEtb ^ol^^a-cm, 
173, 179)S»r 9X°-*\ Tflole ^^-(123) Sfe ^ H<£*l^<i) *K£:*ll#(154) 

ofl tfl^H ^(173)^1 ^tfl^ofl ^ ]£®x}^b\2\ = el] ol ^(175)^: 

5£^4. °H, ol-g-^ %q afcfcCBl, B2) <1£] t-ilo]Bl^(171)^r =L ^ ^-^} 

<H fAS ^2 ^ ^^^-(172)1- 7MH XI o.^, 

cflclEl 3*|)JEL <g^(122)^ *fl2 cflolB] sfli= <S^-f (172)^1 ^^rTfl wfl^s|<H &e}- 
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<40> 3]o]b) *1)#(171, 173, 175, 179) ^ A}2 ^ <?1^(172)£ 7\]°}^ «fl# 

(121a, 121b, 123, 125, 127)4 vl&WS. #^£.5. ^€ ^S. $1*1 tb, ^l^^lM- 
^€ ^£ 5ft4. ^*Kr tb ^ 

°1 ^ ^*}:n. 4^ ^ ^ tefe 3 

<4i> ^##(163, 165) -8r ZL *HM tiV£^l^(154)4 ZL ^^-(173) ^ 2=iSi| 

^^(175) ^o]^ ^ ^ 

<42> cflolB) ufl^d(171, 173, 175, 179) ^ Bfl^CLS. 7}z\x) ^ ^>£^^(154) 

^Hfe fl-iS o]^^ a.s^C 180)^1 ^-S^M'SlS^, JB-Jl**K180)£: S-Sll^l # 
^-(175) g 3MbI sflJ=(179)» ^ E^iflfe ^^(181, 183)1: 7}*)JL & Si.*) , 7]]o) 
— ^^^-(140)31- 7\}°}1= 3flJ=(125)» 3^(182)* 7}*]ZL $X^-. 

SEth JiJL^-(180)<>lUr ^2 c-fME] sflH. <?1^(172)» 3=51^ ^#^-(184)2]- 7flo]E 
140)3)- ^1 cflol^) <g^^-(122)» 2=^1^ 3#W85)» 7>^31 $1 

<43> ^.^^-(180) ^ M^fl^^El^Bl J^J- ^-*> ^ ^^"4 

^1 $.7)^ ^*Kr &± #^(190H ^3<H S£4. ^^(190)^7 
ITOCindium tin oxide) SE^ IZ0( indium zinc oxide) 5.^ *JM-<H 

*H, ^^(181)* °13-HrHr gj-^ ^s}^ Bj-nj- e^^e^ =sfl 

<?1 ^^-(175)4 #a|^.^7l^ s}-^- ^^-wl^cf. sj-i ^^-(190) 

TflojE ul] ^( 121a, 121b, 123, 125, 127)2]- f^sH -fj-*l -g-^=* ^t3:4. 
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-g-^ Sl-a.^- ^5. olnfl, o]^fe ^ sMi(Bl, B2) 33^ ^(190)^: 

*fll ^ ^12 ^ ^ £3^(901, 902)* ^ o^sH &op}, 

sMi(Bl, B2)^ sj-^x #^-(190)-& ^ ^ W *fl*M ol-g-^ ^^5)-^ 

€:<*Hfc ^12 2^ ^ ^^(902)7} 7fl6lM>id(121a f 121b) 4 ^^^1^> 

*>fe ^ %q sM^CBl, B2) ^ ^ ^(Bl)^ 3^ ^(190)^: ^^Hr 

stei ^ ^^(901)^ A ^-gr^M iL^r £o] iSfl^Kr ^ofl 7flo]E 

-tlJl* *K!£| 7lMEAKi2ia)4 ^^*>7l) ^1*V<^, *fll ^ ^l^" 

<S^(901)^ 7fl^m^(121a)^j ^%SLS. *§^3*r 7]^ -§-^=0] ^A^s)T^ f oj^ tfiTfrfy 

o]S. ol*H ol-g-^ sj-^ <£°] ^£^>7V ^^tf. ol&l^l- a^S)^ 

$1*11, €^ >IH^ «fl^i(121a, 121b, 123, 125, 127)^1- ^(190)^1 *«|- 

tfl*H 5%* *f|l ^ ^ ^^-¥-(901)5+ 7HolE^(i2ia)ol ^ 

^*Hr ^^-i: s|^, tflWfc SMi^ «J}^ g -fr 

*1 -8-^ ^°fl 3)*H ^11 ^ ^ ^^^(901)^ 7flolm^i(121a) a>o]^ 7l ^ 5 

°1 5%« ^-f^lfe *)*| ^^^1 ^ 1 Volt ©I-* ^7>*}-7fl S)<^ fl£ *H 

7} ^^>7ll ^B^Tfl 
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€4. ^S. sj-i ^(190)2f f^fe ^£^(180).^ 7)l°m €^^"(140)^ ^ 

#^(182, 183)1- Tfl^lS .^=-(125) S 3ifl3(l79)sq- ^^S)^ iLS Tflo] 

M sfl = (95) ^ iLS eflo]E] sfl:E=(97)7> 5^^, 

cf. SE^r, sj-i €^(190)^ ^<g$r ^ ^ 3Mi(Bl f B2) 

e| ^» ^^Hr 3| *li^(171)^: *W-^ cflolBl 3fl^.(179)S ^7l^S ^^Kr 

*H3 3HbJ sflH. <g^(903)7> ^^<H 5^4. oH, o],^-^ 3= igxq ^(Bl, B2) 

^ofl CfMBl 3101^^(171)^ ^ ~ ^12 EflolBl SfljEL 

«-(172) ^ <^1*4 Sl^tb *lU 31 ^ ^^(122)^- H.5lxflfe ^^HK184, 

185)1- f-tsH ^f|3 e(| °1 sflJE. ^^(903)^ °l^Hr ^^ % 

§Bi(G, G)^ tfl^B)^ ^<3s)°i 3L*}*H 6 l^r^ * 
(171)-i: *>M-^| cf|o]B] afls.(l79)«5fl °H , *IU *fl2 

sflH ^-*f(122, 172, 903) « °l-§-*H °l:£*Kr J^iCBl, B2)^ 3HB|*i(171)* 

f>\x^<>\ t-flolB] 4^.(179)5. ^^^S-^l 3 ^-(184, 185)* if-sKr ^^Hf^ ^ 
T^^M *)U xfl^l *)l3 BflJEL <S^(122, 172, 903)3} wfl^d *1*H 3M 

~&\ A1J17} tifl ^-^ X^o] ^7>€ *r Sli^. °1^7ll ^7>^S. 

o]^ igH8*Kr ^ 7 > ^-*> 3HB^(17l)^ ^ *i1Ml 20%» 

^*Rr ^} ^o1e^(171)^ %■ if-*} T^J-SI 20%* ^ ^^1^ ^ 
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<44> je i tfl*| 5. 3^ ^2:oflA^ ^ ^ SMiCBl, B2)<H1 3Hb1 aIJl-1- Q^S} 

fc *H^4i* ^uj-s} afl^S. £4*1-71 ^tb "S^S 5}-^ ^(190)^ ^<^tb .f^ 
*83 31 o] Jffls. £^(903)» ^-§-*>^m, *H2 ^J^-fr °]-%-^r ^S. 

<45> £ 4^r *fl2 AH] 6)1 ^ ^ **|* ^ S^l^Bl Ol^lol 7l 

^-^H ol^>^ ^ SMiCBl, B2)<H1 cfl^lBl AJ^# cflolBl^ -gfj- 

14^ 5tj|^S ^s^f ^ £4^-* S-^ltt W£ 0 1^, £ 5^r £ 4°lH V-V ^Sr 14 
4 ^51- 5L*m ^^ol^. c^W, rfl^-^ ^-2^r *lll ^Hl5>f ^^*>H.S <$M|« 

<46> £ 4 ^ £ 56fl^ £01, Ol-g-^ ig^ fflolElA5(l7l)^. <£;g 

*>7l ^ ^ ?m *fll cflolBl sfl= £4^-(122)fe ^€(124)^: **M ^s. £ 

711 ol^ ^£^(140)^- ^ 7113 *1U cflolBl £^(122)« zfzj- = . 

t^lflfe ^#^(141)* 7}*|jI 5tm. °H, °1^^ T ^o]El Ajjr-g. # 

Wfe ~ 7fl2l ^01^^(171)0. ^6||.^^ »12 tflolBl 34|S. £^(172) 7> ^ 3 
4HK141)* ^11 tflolEl sfle 94^(122)^1 9X°] &7}mL*L *\3, <3 

<47> c<j7HA^ Shi ^^-(190)^ dfls. I TO S£.fe IZOS a}-§-*V 

3-JE.2] ^ ^1-g- H^l^El 7l^ #^o.M-, 3^ ^(190)* «}A}£t 

7}x)±z tfJMfr SEfe- ^n]^. £ HLfe £ ^ ^-4 ^ol ^VA>iE« 7}^ 
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S€^r *M SVGA^ «i^te£ UXGA^ *r 

ef|o]B] ^S.(179)^ ^« #4^1*3 ^ #6\ jL7}^ tflol^ ^ SI 5. 

^ ^* #^ ^ ^1.^ «3fl wl-g-^- 2\±&t%: ^ 9X^. 3=«. 3^ ^ 

5£4. 7)101^4 ^ ^}d\ ftx] -g-^ SfrJiSHr ^a] 

6fl Tl-Ajo^ Tflom^sj- Sj-^ <&^*\ ^^SLS. 71^8 -g-^# 

-S-^* ««J«WI ^A^^- ^ o^tj-. g=^ f ^Ajj S^>^^ S^ofl tflo^ Al5L# 

^* Hh*m 5(1^. S£«r, ^l^tb ^» t 1 * ^3 °l-§-^ 

^ tP-^^71 tifl^ofl sa] a.7l» ^ °lt *^ 

5^ 4*1 «h*j^ ^£ sai. 

<50> oje-ltb ^ s.X\ ^11- ^*Hr ^<^1 ffl«H -g^W-. 

<51> 6fl^ S.A] ^ ^6\] £6\*\ ojl^o) <g^.= ^]t\7) $n #±. #^°\) 

5)-Aj- A]^# ^ ^q-ofl tflSfl <y: > o. aV^. Els s. ^SH, O]^ ^ 
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*1*H ^ S^l s^o] x^>s)^ ^l^^l t^W. *fl 

^€ ^ ^ *\)°)^ A^ <^1^>^ 3^ ^ 5}-^ <1^| C-flo-|E^ 

£ 6 i|^l E 8^ ^ m vflx] *|]5 ^AHl^} &A] 

n 1 * ^ °1* W «fl^ 5L*m 5E^o"|i=h o^H , &A] «??"^ ^ ^ 

AS. tifl^lsl^ 2^°!^ M}-^ e^^I^^I u)-B)-^ ^°H, "+" ^ "-" 

SL 6 xfl*l 5. 8^a-1 iL^ £o] t &*$SH *\)3 ^) *115 ^ ^ 

£A] #*H^fe, f% ^ > ic. ^ sMl(R, G, B)7> ^J^M OJO. 

1 'SflSr ^ ^ ^ sMx(G, R)7> jatflS. yfl^S]^ ^ 5Mi(B)^r 

3 ^ ^ ^(G, R) <13 AHoflA-i gj-^ *jo)i tfl^H 9XSL^, 
% S)-i(B)oll ^1^-^ ^ ^ tjl sHU^ ^ ^(B)» ^.2.5. *B^H tifl^S)^ 

S. 6^1 A-i J±^r w}<2]- ^-o], ^ 3 ^X\d\)d\] rtj-s. SA ] ^loflA-1^ n +4 

^^11 sj-^i 1^1 elHEiAKiyiH n +l ^-dt t^l Cll^BlAjdyDoU ^71^ 
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±3L $X°] n+4 }&*HS!\ ^ <l^r n+1 #*f|5l ^olBl^K 171)^] <333<H 

3MB) 3^ = » SHJ- 41^* Wi^, n+7 ^ ^ 3M^*I 

(171)^8: n+10 ^ SB: 1^1 3M^(171)<H1 ^7]^ o.^. <&o] n+7 i£*fl 

SB 1^ n+io 3] o}b)^( 171)^11 9X1= 3M^ sfl^l- 

4U-» Sl^fe-*}. SEtK n+5 ^i^l^ ^ s^B ^IM^-SKm)^ n +6 ^ 

^ 3}^i 1^ 3Me)<£ (171)^8: ^iS. z>z>£r n+6 ^ ^3)- n +5 «1 

*|)°1 ^ <^6\) ^ ^tb4. 

<55> o]^^- ^-i- 7>^l^ sa] <£ ^ «9 «+*I_2-3. ^ 

^ nfl £ 6^]^ S.^- w>sq- ^o] sQg ^^|ofl tflSH.sH^ «g «j-^=^.5. 

+++, — , +-+,_+-,•-- 7>^l^Ai ti>^ ^-i; ^A]^; ^ &t]-. 

<56> £. 70^ ^ W>Sf M. ^4 ^A]<*H 4^ ojj^ £A } ^«|^^ n+7 

^ %q SB: ^ 3Mb^(171M n+1 ^ 31 o]i=^ (171)°fl ^7]^ 

^-S. 5a<H n+7 ^ sB «g£r n+1 elM^>*i(17lH <&^.S\°) 

XI +3 ^)o)b\ sJjJEL-I- -f-^ s|-# <!» n+10 $*fl %q ^ 3M^ 

^(171)£r n+4 ^ ^ ^ 3M^(17lH ^7]^o.S. <&^.S\°] $£<H n+10 

^fl ^ <t^r n+4 3ME^(l71)ofl "S^^ 91^ 3M^ = » 

# -SSL* ^^t}. S=#, n+8 ^i^^ ^ SB. <££\ n^^diUl)^ n+9 Si^al 
*H SB: <13 c(M^*i(171)£- ^3. ia^Al^ zj-zj- n+9 #*fl£l ^ sB ^ n+8 # 
a) 4) sB ^1 S>^- ^tW. 
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<57> oleJtb ^* 7}*lfe ^H°fl <4€: S^l 1 ^ *8 

3. £S tifl £ 7<>fl *\ iLfe til-sq- ^o] ^ s))^ ^Sflo)! tfls}^ Sj-db^ 

*8 ^fAS. ; ••, +++, -+-, • ^ fl-^-g. 7>^^ tiV^ AjA^ ^ . 

<58> £ 8«iH life a>fif ^O], ig-lgo] »] 5 ^Al^H TCj-g. ^A] ^HlA^fe 

n+10 ^^ cflolB|^(i7i)o] n +i ^ ^ ^ oj<3] t-)H^(17lHl 

#713-2-5. ^ms)^ n+10 «l*f)S] 3^ ^ <1£- n+1 3^(171 HI <£ 

Sa^f 3HtH sfli=# 3Hh Sl^Sr*.^, n+7 «1*A a^-dfc: 

^^1^^(171)6. n+4 ^ ^ 3^ ofd] ti|oiBi^(i 7 r)oii ^7]^as sa«H 

n+7 ^ Jfcfc <I£r n+4 tlM 3^(171)41 <£;i£H c-flolB] sfljEL-I- ^> 

*M ^^fei=f. £t3r, n+8 ^*f|^ ^.3^ ^o]B]Ai( 171)31). n+ g 

wJ*j)o} ^ £).£. 0J0] tflo]B^(i7i),g. 5L^>A]^ ^ n +9 ^^ <^S\- 

n+8 *H SJ-di 1^1 3H}" ^IJLI- ^tb^. 
<59> ^H-i^b 7>x]fe Qfl^ SAl ^l-a- <i ^ ^ wj-^AS. £S «>^iAS. ^P- 

nfl £ 10o)H Jife v}<% ^-o] ew^ 2flv| ;£*)H tfl^H ^ 
+++, -+-,.+-+, si fl-^J-t- ^ ^-f-# aJa^ ^ satj.. 

<60> ^7H, £ ^<£| *j)4 ^AH]6fl 4f 6fl^ SA ] ^tfj ^ ^6)]A^ £E 

«j-A) ^-f-^- nfl *8 ^U^Sfe +++, -+-S] 7}7|^Ai T 1 ** 

^A]^- ^ ^]^V, ^ ^oj) rfl^H € ^^Sb = 31*3 ti>^S- t^^M % 

^ ^Aj-o] ^ ^t).. o]^« €-^q^« 7flAi§>7l 41 «H £3 (column) ^ ^P" 
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<6i> 9 ^'lO^r £ A* ^H°fl 4^ *l 3 2*1 ^(column) #3. 

<62> s. 9°1H 2±t= v}Q >114 ^*HH rcj-s. ^ S a] ^ # 

<63> £ lOofl^ Ji^ ^o] > <g « D V^o_^ 2 EM «M ^-§: €*l*Rr ^-Mfe ^ 

<64> $0g f Oj-o^ ^3 xfl^J ^A]oj]oll^ a^s. al£*Hr 3^ ^ ^ ^ I 6 )! 

I « *)12 ^-s), >flolE ufl^(^|l ^ ^12 ^2) * 3^ ^(*f|l 31 ^2 

II ^ E 12* ^13-2.3. tb^. 

<65> £ 11 ^ £ 12*r *f|3 vfl*| *fl5 ofl^ 3*]4M nflo] 

b]^ J51*} 5^1 ^ ^^£o]cf. ^7H, ^JL 124^ TlHs afl^^ =-<g. 

tb ^£-3. H^3<H ^11 5H*l-g- Ufl^loH, 51^ Jfjr 710 ^ 720^: cflolBl Bfl^3)- 

*§^s\°] 3lxz A 2 in^V-g- *ti-ti 0 H, E^ ^ 720£- si-i ^-^j- ^-^ 

<66> s. 111^ ^ wl-sq. ^-oi, ^. »13 iflx} ^5 -^HH ttj-^- oJ}^ XA ] ^] 

-g- ^ M^l^El ^5flo] ^<H1^ 3^ ^ ^ <t^) ^ ^1SL» ^ 

S>fe n+5 ^ n+6 SE^- n+8 SEfe- n+9^*ll^ ^oIe] Ai( m )ol ^s. ^*S^|-7]] ^^^H 9X 
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7H, *fl2 JL^>-§- tffl#(710>8r 9X°] n+5 ^ n+8#*fl£) ^^1^^(171)^1 n+6 ^ 

HHe] ^^.(179)1- AA Q^SLS. <&&$W , *fll afl^(i24)s}- ^3 

^>-§- tifl^(720)^r n+6 ^ n+9^^Sl. ^01^^(171)0]] n+5 ^ n +8^i*ll^ ^He] = 
(179H 4^ ^mW. <>H, *lll «fl^i(124)^r 7flo]E tifl^jzj- ^oj^j. ^o_ s 

^3<H >fl2 n# (710)3]- Jal^VS.^- ^jM^ &°-*\, Bfl^i (720)£r 

7)}o]E. ^^^-(140, 3E 2 #S) SEfe iLJl^-(180, £ 2 ^-S)«^l $X^r 
(910)» *lll «fl-^(124)3)- cflolB]^(171)^- ^7l^^.S ^ttt}. 

S*>-§- wfl>»d(710),i- *fll yfl*Kl24)4 ^-o] ^^j- ^-Sio)€\.. S. 12*\)*\ il^r «> 

Q »12 iL^V-g- «H#(710)£r Tflols :g<£*J-(i40, £ 2 ^ !L3LA(180, 5. 

2 ^#^(910)* °13:*Rr tiflo]El^l(171) ^ 3He| 

^^(179)<H1 AA £13°! 9X^ m wfl^(720)* *\5. 

£t, *H ^ ^ ^ 1^1 aHfr -?!:£.* m^v 91 ^» 7H 

^ ^H^^r *fll, *f|2 S^r *fl3 J51^1-§- «fl^ ^> 0 1^ ^#^f» 7>^7] *f]-g-o)l ^ ^1 
°)t\#S>) # *)3iLT>}o) ^>o]S. 7 ^ l7l ] ofl^ SA ] £A J jl^o] 

S. 131- ^1^-2-S. ^^^>7lS. tb^. 

£ 13£: ^- ^113 tfl^l *!15 ^^HHl ty^r S.A1 #*l-g- ^-BJ- E ^fl^^B] 
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<70> £ 13°1H ^ Qo], Z^-Z^ cflolB|^(171)^r 7]}o}^ ^jf}- 

9XS= m «fl^(126) ^ &±. ^Stb *§<33<H &i=. ^2 

tifl^(720)^r ^"SM 4^(179)^- $14. 

— SM^M $X°] ^n^^-S. ^ 7^71] sM, o]^ S a] 

^ tb^, SMM -t^^r ^ ^3 -M^HH ^bJ-^ sMu^ ^2-1- 
(rendering) ^7]^^- ^a^><^6> i$t±. ^ 7}*£o]& sj-Aj-^. sa]^ nfl ^ 

3^ SMl* 7Bt^ ^*Hr T^^Jl^l- 3}-^ 

3*l*H=r ^ t^^M Sj-^Sf f7lf Sr^M 51J§.(dot)5L 5. 

A>A5 ^i=. 3.^0. AJ Afle>7fl S.^*>^ ^O]^ 

*r ^ Zj£- iA]s)7] nfl^-^ ^-bH nfle^^ ^^n>^-^- 7]*^ 

^ «-7]» ^ ^Aj- ^>(phase error)7> t^lW. <>1^ n% 

i=. ^SHI 6 ) °1» ^*IH^ ^ 3^ xfloflA-i 5)-^ #^(190, 190R, 

190G, 190B1, 190B2, £. 1 ^ 5. 6 #2)* ^tfl^ ^7lS ^*r<*l 3^ ^i^-^ 7>^-a]- 
3 7\]°}*i#a21) ^ ci]olBlAj[(171)3). 7>^>e) ^Ts}±r $ 

o) u>^§Vr4. ol^, £ 151 ^^l^fe 7flolHAi( 12 i)^- §>u|.^ ^^0.5.0]- 
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3^€faL, ^^(127)» ^ $XSL*\, £L 2<M^- £o] igiEo} -&-*| ^ 

Hfl^^ ^7\% ^ ^ 3^(190, 190R, 190G, 190B1, 190B2, £ 

1 g 5L 6 ^o]Bl^(i90)ol ^S)o^ ^-foflfe- o]s. A>o]6j) ^^S)^ & 

HH^ Ai^ 7 > 2fl^€ *r <=>1^?!: sfl^^M fl*fl ^.^(180)^: # 

^ 7>*H ^M3°l -H-7] 2^ W 

71-* ^^^r fl^S^M SiOC SE^r SiOF ^ £<>1 4.0 °1*M>1 7> 

^-fr^M: #33. ^^-(180)^- ^tflo> tb^. ^1^711 3Mi ifl^^l 

€^-(190, 190R, 190G, 190B1, 190B2, £ 1 % 5. 6 37)f ^tflsj-tl: 4 

#7>Al?J ^ o^ol ^fl^^ ^ ^ AJ^^I-Tll ^. 



tt^, *lll Ml*] ^115 Trj-s 6Bpg S A] ^l-§- ^ E^-A.^ 0]3\]0] 7 }& 

Hlfe flfl^l^ ^S7f >ll<a:E|^o.t+, tiV^ ^ ^-g- -§-<>l*l-7fl 

^l*}^ cflolBl *fl^ ^^>7l 3H^*H tfl*H 4 

<a^H -tls* ^dft ^s. oHl tfl^H S-^-i- T^ai 
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<74> £ 14fe ^6 -*J*HH Ufll 7>X]^ ^ a A] 

#*14 tifl^iolrf. o^H, tfl^-^ ^ 

^3 *fll *fl*l 3 €*H^ ^4 *«a*H ^ .^ofl tfl^ ^tg^ ^^7lS. *H 

<75> £ i 4 dj|^ 13>fi|- ^o], -M. *fl 6 ^AHlo)] Hf^. ^ tijjg 

3-8- ^(-- R, B, G, -O^l °H, «B.W^s. fe qq f %q f ^ 

^1 ^(-- r, b, G, -•)« c »l ^*H^s. *ms\°) SXSLxq, oj ^0.5.^ ^H, ±t^z\ 

R, G, -Kr iltfls. sfl^s)^ SItt °I4- ^ ^i(B)^S o]^o]x]^ <1S. 
i-Hri4. 5Mi ^Htt ^(B)» ^.2.3. «H ^ofl ^ 3M^(R)4 

^ 3M^(G)7> 9X^. °H, £ Hfe w}4- ^ol, 7 >s. wj-^^s. 

Ajjr 711 o]M *1;§:» ^dt^ TH^lS^CSE^ 121) o] 3^0} 

«9 a o v f±S 3^ *H1 tfl*>oJ Sa^, ^£.5.^ r$\°)B\ 

7flolEAl( 1 2i)3). #3 ^» 3^*Rr ^01^^(171)01 z}- 

R, B, G, ••) 1*1-4 5*4. 
<76> o] nfl, 4 cg^^. 2]A}z]-if 5L<&±3. <>W\x\^ . 7}S. tfl ^4 zjo] 

2:3^14. ^ 7flSl ^xq gj.^ 7 ]. ^ ^.o.ofl ^ tffl*lsq^ ^ * 4=-^ ^-^ 

#4 ^^o> ^(M)* aAi^>7l nfl^-cfl q.^. tii^oit}-. 

<77> oleltb £ 1^4 >j|6 ^aHHI tcj-^. dj^ saI ^Ife ^)1 tfl^ >J]5 

(121)4 3-8(171)01 ^ofl 71101^(121)4- 9J^e|^ o^- TflolE ^q- 
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(123), 3^(171)3^ 31^ ^ €^(173), TflolH ^(123)^1 tfl«H ^ 

^ ^(173)4 #^*\) *£^£\<>] 9X^ #^(175) ^ ^£^1#(154)^- SE^Rr 

«H 7|]6lE^(i2i) ^ 4|<>l£|<g (171)^ ^7^63. e^s^ ^-db ^(190)^1 zfr 

zf 5a^. SEtb, *H1 £ *fl2 4J*H^ rfHTfl 7 }s_ ^o_s.-^ 7\]o]jz#(i2i) 

4 #JUsL 3*db €^"(190)^ -R-*l -fr^-g- S'SSHr 4*1 ^^(131)^1 

*§^=I<H fli*. SE^, 3^ ^(190)2)- cHc-|B] »fl^# ^^71 JL3L^-(180, £ 

1 ^ £ 2 ^^(i8l)fe ^Sflo] ^(173) ^^S)<H fl-^, 

3 #(171) A1J:» ^^r«lo> cflolB)^(i7i)o.s. ^*V7] 

c1)o]e| ifl = (i79)7> z}-z}- «?i^£lo1 satj-. o]e)^ ^a^lH^ $4) sMi(B) 1<H1 3Mi3 
^Jll- ^^>7l fl^ cf)olE^(171)<>l ^st\ rflolEj 5(1^(179)1- 

# €<*1*>7) ^tsfl afl^i 7>^ ^JL7> 

eHo]E| tiflAlo] cflolEl^ o^Jf *J ^ol^'S ^Jf* 7>^ ^.S.7> tifl-^^ ^ 

7m o_3. -S^^VTfl 4 1 Si**. SE^r, %q 3k£(B)3 tflolE^ 

(175)^1 zJ-z}-o] *He) 3^^(179)^ ^ ^Jl« *L^o> «T5|^ -§-<>l 

*MI *r «■ 6 >M^, Xll ifl*l *)13^ ^A]<H]7> 7}x]±r IL^S. ^1 

£ 15fe €■ ^7 ^AloflbJ) nf^ 6fl^ s_X\ ^ SAltb «fl*l 

£o]jl, £ 16-^- £ 15^1 xvi-xvr-^^i tfltb ^£.ol4. 
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<80> £ A] #*]i=. ^ E^]iEl 7]&, $ o]s A>o]ol] & 

<81> ^ ^ m€^]^Bj 71^] tfl^H €^tb^. 

<82> £ 15 ^ £ 16^1 l+E^ «>4 £<>1, 7l*(H0) ^ofl 7>sL «J-^iL5L 

?WS/$i(121)°] ^of SXjl, t]}o]b. ^(123)^1 7flolE^(i2i)^ ^Jf.g-o.s.*) 
<H 9X^r. 7)^(110) $Hfe (131)4 o}6\] <£^z\o] ^ 

(133)<>] $XH. ft*} ^^d(131)^r 4^1 ^-g- 7>X]l4 ^afl^O^fe 7}S. 

^°_S. ^o] $XJL, -fi-*] ^(133)£- ^(13lH afl^Md^: oj^cf. 

<83> ufl^(i21, 123)4 ^ tifl^(131, 133)^1 ^Itt ^jolE ^^(140) 

°1 *§^sH 5£4. 

<84> €^^-(140) 4Hfe fl-^#(154), jl^SS. S^S^M 

^ w]^^ i^iS = ^^(163, 165) ^ Bl^(l71, 173, 175) 

0} oj#o.S 34£)<H &4. «fl<*d(171, 173, 175)4 W$ ^#^(163, 

165)£- <U*mSL£. 7}*H, fl-^#(154)£- ^ e^^b]^ 

^14^-31 ciMiS] ufl^l(171, 173, 175)4 ^3 <L5. 7>^14. ^, 

^*(154)* *|fcJMH <S^5)<H *>*M 3]°]^ Bfl^i(171, 173, 175) 

4 *HMg ^##(163, 165)^8: °<M$a.3. -g-tL|5]oi jatj.. nJ-eH, 3Mb] tifl^o] al^^ 
^•4i#(154), ^##(163, 165) * ^-df*(171, 173, 175) 3ffAS 

5£4uL 1- ^ 
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<85> tflolBl Ufl^(171, 173, 175)£r 3-51(171), -Sui ^(173) ^ = 2*1*1 €^>tr 

^ ^(173)£r c-llo]E^(171)3f <£^S\o] <&jl, = 31 tl ^^-(175)^ 7\)°}^ 
^(121) -tf^H ^^-(173) <a*K>3 ^ZL rfl^ZL $14. 



^(191)fe ^(190)^ #°\}*\ Q^r U=3H $-3- »^^r ^^fl^lal, ^ 

<88> cf^-, ^^B] 71^1 tfl*H ^th4. 

<89> J=lt£^ 7^(210) M *flH^(220)7} ^[JL, ^^(220) 
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